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A METHOD FOR OPTIMIZING THE DEBARKING RESULT OF 
LOGS DEBARKED IN A DEBARKING DRUM 

Background of the Invention 

5 

The invention relates to a m e tliod according to th e pr e amb le of 
c l a i m 1, the debarkino of logs in a debarkino drum or the like, and in 
particular, to the control of the drum based on measured characteristics 
of the debarked logs as discharged. 

10 Logs used in the manufacture of pulp and paper have to be 

debarked before processing. An excessive amount of bark in chemical 
pulp may lead to capacity and deposition problems, and in mechanical 
pulp even a small amount of bark may cause problems regarding the 
quality of the product. 

15 Drum debarking is a simple system where the degree of 

debarking and wood losses are crucial factors affecting the technical and 
economical performance of a pulp or paper mill. In conventional drum 
debarking, wood losses may amount to 1-5% or even higher, which 
should be taken into account from the economical viewpoint. It is 

20 possible to lower these expenses through appropriate control of the wood 
yard and debarking operations, but often the level of automation is very 
low at the debarking plant. One reason for the low level of automation is 
the lack of reliable and economically priced measuring methods for 
measuring the performance of the debarking process. 

25 A typical known approach for measuring the performance of wood 

handling operations is to measure the wood content on the bark 
conveyor as wood loss and the bark content on the logs after debarking 
as the measure of residual bark. The measurements are carried out by 
means of a CCD or linear camera, and the information desired is 

30 obtained through image analysis. Certain problems are involved in the 
present measuring arrangement. 

In all debarking drums, the greatest wood losses take place at the 
end of the drum, after almost all the bark has been removed. If the bark 
conveyor moves in the opposite direction with respect to the log flow, 



bark will readily cover the wood particles, thus making direct 
measurement of wood loss directly from the conveyor difficult. In such a 
case, the measurement system must take the material for sampling from 
the conveyor, which makes measurement slower and more expensive 
5 than in direct systems. 

In addition to the proper placement of the measuring device being 
difficult, the instrumentation costs are high in the current system. This is 
due to the method, in which wood loss is measured from the bark 
conveyor and residual bark content from the log conveyor before the 

10 chipper, which means that two separate devices are required to measure 
wood loss and bark content. 

Wood losses take place when small pieces of wood are detached 
from a log and pass from the drum, through the bark apertures, to the 
bark conveyor. The pieces are typically not detached from the sides of a 

15 log but rather from the log ends. Most logs thus become rounded at the 
ends. If we suppose that each log is fully rounded, we can calculate a 
kind of theoretical wood loss. Since the average rounding is not perfect, 
the result of the calculation can in practice be considered as the 
maximum wood loss. 

20 In this way, wood losses indicated by calculations are about 0.5- 

3.1%, but the wood losses encountered in practice are considerably 
higher. This shows that when logs are subjected to breakage, wood 
losses are caused rather through cutting and crushing than through the 
rounding of log ends. 

25 

Summary of the Invention 

The object of the invention is to provide a method as def i ned 
abov e for optimizing the debarking result of logs debarked in a debarking 
30 drum. 

This object is achieved by m e ans of th e mothod accord i ng to th e 
invent i on, th e charact e r i st i cs of which ar e d i sclosed i n c l a i m 1. in that the 
amount of bark remaining on the logs in the log flow discharged from the 
debarking drum and the amount of damaged logs in the log flow are 



measured, and that at the same time as the amount of bark remaining on 
the logs is maintained at a desired level, the amount of damaged logs is 
kept as low as possible, in such a way that the filling degree of the 
debarking drum is lowered whenever the amount of damaged logs is 
5 observed to increase. 

The novel and Inventive aspect of the invention disclosed in the 
main claim is specifically the fact that it has now been found that the 
debarking drum can be controlled by measuring the amount of damaged 
logs in the log flow discharged from the debarking drum and by 

10 maintaining it as low as possible by lowering the filling degree of the 
debarking drum whenever the amount of damaged logs is found to 
increase. The invention is based precisely on the realisation that the 
amount of broken logs can be used to control the debarking drum. A 
solution of this kind has neither been suggested nor used before. The 

15 observation of damaged logs does not, however, suffice alone, but the 
debarking degree of the logs coming from the debarking drum must 
simultaneously also be observed and maintained at the desired level, in 
order for the debarked logs to meet the requirements set for debarking. 

The measures required for bringing the debarking degree of the 

20 logs debarked in the debarking drum to the desired level are fully known. 
The debarking degree is selected for the debarked logs in accordance 
with the requirements set in each case. 

Furth e r pr e f e rab l e dev el opm e nts of th e inv e nt i on ar e d i sclos e d in 
th e d e p e ndent c l a i ms. 

25 The tests performed have shown that a reliable control system in 

drum debarking can be direct and based on only one unit of 
measurement, whereby the amount of bark is measured as one 
performance factor and the proportion of damaged or broken logs as a 
factor preceding wood loss. 

30 Wood losses are affected by a number of parameters. The most 

important of these are the properties of the logs (e.g. wood species, 
diameter, density, length, degree of decay), the manner of loading of the 
debarking drum, and the capacity and speed of rotation of the debarking 
drum. The properties of the wood affect the tendency to break, whereas 



the operational parameters affect the intensity of the conditions. If wood 
loss due to the wearing of the end is accepted and emphasis is placed on 
minimising wood breakage, the principle of minimum breakage can be 
used. The principle of minimum breakage refers to conditions with the 
5 minimum tendency to break the logs. To achieve these conditions, it is 
possible to vary either the filling degree or speed of rotation of the drum. 

The tests performed indicate that an increase in the speed of 
rotation of the drum increases the amount of broken logs. The amount of 
broken logs is proportional to the debarking power. This is because the 

10 energy is dissipated to wood-wood and wood-drum contact points. This 
is true only in cases where the properties of the wood are relatively 
constant. Tests show that the variables for the debarking drum can be 
selected in such a way that the debarking of the logs will take place 
efficiently without breaking the logs. In such a case, the operational 

15 parameters should be selected so that a greater amount of weaker 
contacts will take place that can be achieved by a higher speed of 
rotation and lower degree of filling. This means that more contacts will 
take place between the drum and the log, which causes greater rounding 
of the ends, but the impacts between the logs are weaker, which in turn 

20 reduces the probability of the logs being cut or broken. If logs having a 
low length-diameter ratio (do not break readily) are debarked, the 
wearing of the log ends induces more wood loss than breakage. In this 
case, a lower speed of rotation and a higher degree of filling should be 
used to minimise drum-log contacts and maximise the power of log-log 

25 contacts. 

The principle presented above provides a control strategy for 
debarking different sizes and species of logs separately, but not for 
debarking mixtures of thinner and^hicker logs. Such mixtures should be 
avoided because they always cause high wood losses. According to the 
30 strategy presented, if the logs remain intact in the drum, the lowest speed 
of rotation and the highest degree of filling are applied. If breakage or 
cutting is observed, the degree of filling should be lowered at the same 
time as the debarking power required is compensated by an increased 
speed of rotation of the drum. 



This control method can be based on only one direct 
measurement point located on the debarked logs conveyor. This 
measuring device should measure the amount of bark, the amount of 
broken logs and possibly even the roundness of the logs, and control the 
5 speed of rotation of the drum and the filling degree accordingly. 

Brief Description of the Drawing 

The invention is described in greater detail in the following, with 
10 reference to the accompanying drawing, which shows diagrammatically 
the debarking drum provided with the measuring unit used in the method 
according to the invention. 

Description of the Preferred Embodiment 

15 

In the drawing, reference numeral 1 denotes the debarking drum, 
from one end of which the logs to be debarked are fed in by means of a 
feed conveyor 2 and from the other end of which come out the debarked 
logs on a discharge conveyor 3. 

20 The rotation of the drum 1 causes the logs to rub against one 

another, whereby the bark detaches from their surface and is discharged 
from the drum 1 through the bark apertures (not shown) on its shell, onto 
a belt conveyor 4 below the drum 1. At the same time, however, 
depending on the process controls, more or less of the actual wood 

25 material detaches from the logs, the wood material accounting for the 
wood loss when it discharges with the bark through the bark apertures. 

The measuring unit arranged above the discharge conveyor 3 is 
marked by reference numeral 5. It is used in the method according to the 
invention, where it measures the amount of bark remaining on the logs in 

30 the log flow discharged from the debarking drum 1 , and the amount of 
damaged logs in the said log flow. A device making possible this 
operation is of a type known as such and it is, therefore, not necessary to 
describe it in any greater detail in this connection. By maintaining the 
amount of bark remaining on the logs at a desired level, the debarking 



efficiency of the debarking drum 1 is controlled in such a way that the 
amount of damaged logs is as small as possible. 

On the basis of the results given by the measuring unit 5, the 
speed of rotation and filling degree of the debarking drum are controlled, 
5 or the measuring unit controls these automatically. Thus, the debarking 
result of the logs to be debarked can be optimized so that the debarking 
degree is of the desired order, and at the same time the wood losses are 
as low as possible. 

From the prior art is known a device which can be used to 

10 measure, among other things, the debarking degree of debarked logs. 
The same device can also be applied to the method according to the 
invention, whereby also the amount of damaged logs is measured with 
the device. It should again be emphasised that it has not occurred to 
anyone before that the amount of damaged logs could be measured and 

15 the debarking drum be controlled on the basis of the measurement. Ever 
since this was realised, it has been clear that the measurement itself can 
be carried out by means of a known device. 

In the solution according to the invention, when the amount of 
damaged logs is observed to be increasing, which thus indicates that the 

20 wood losses in the debarking drum have increased, measures known as 
such are taken to reduce wood losses. These measures primarily 
include lowering of the filling degree. To compensate the debarking 
power required, the speed of rotation of the drum may in addition be 
increased. These measures are in principle the same irrespective of the 

25 size of the logs handled in the drum. 

In the solution according to the invention, the amount of damaged 
logs in the flow of logs discharged from the debarking drum refers 
primarily to the amount of logs shorter than the expected value, in other 
words the amount of cut logs, which is thus used as a control variable. 

30 However, in this connection the amount of damaged logs also refers to 
the amount of logs narrower than the expected value, and the amount of 
logs deviating from the expected cylindrical geometry of logs. The 
amount of damaged logs can also be measured by means of the image 



formed of each log and the cylindrical geometry. Depending on the logs 
handled, each of these can be used as a control variable. 

The following can be stated to summarise. Logs used in the 
manufacture of pulp and paper have to be debarked before processing. 
5 Drum debarking as a unit process is a complicated system, where the 
degree of debarking and wood losses are crucial factors affecting the 
technical and economical performance of a pulp or paper mill. The 
properties of wood, the speed of rotation of the drum and the filling 
degree are the most significant debarking variables affecting the degree 

10 of debarking or wood losses. It is, however, not possible to simulate 
wood losses by means of these main parameters, because there are 
many disturbing variables, and some, such as the properties of wood and 
the filling degree, that are too difficult to measure. The invention 
provides a new method for controlling the debarking drum. Based on the 

15 fact that log breakage has a substantial effect on wood losses, it is 
suggested according to the invention that the principle of minimum 
breakage be used as a control basis. The principle of minimum 
breakage means that an optimal debarking result can be achieved by 
using maximal debarking efficiency, from which follows a minimum 

20 amount of broken logs. In the case of rugged logs, the maximum filling 
degree should be used together with the minimum speed of rotation in 
order to prevent the wearing of the log ends. On the other hand, in the 
case of long, thin logs, which are cut or otherwise break easily, a large 
number of weak wood contacts results in the lowest wood loss. This can 

25 be achieved by keeping the drumming power constant and by increasing 
the speed of rotation and simultaneously lowering the filling degree. 

The term "debarking drum" used above in the specification and 
below in the claims should, in this connection, be understood in a wide 
sense to cover - in addition to conventional rotating debarking drums - 

30 also such debarking apparatuses in which the logs are caused to move in 
a similar manner as in a rotating debarking drum by using, for example, 
rotating disc shafts and disc shafts possibly having cogged discs. 



Claims 



1. (Currently Amended)A method for optimizing the debarking 
5 r e su l t of logs d e bark e d m -fed to a rotating debarking drum, ospooial l y 

l ogs of mutual l y approx i mate l y tho oamo sizo and of th e same wood 
sp e ci e s , Ib such a way that wood losses remain ae small as possiblo at 
th e sam e tim e as th e while control values of the debarking drum are 
selected to b e such that the debark i ng d e groo of amount of bark 

10 remaining on the logs including damaged logs debarked in the debarking 
drum is of th e d e s i r e d order maintained at a target value , oharactor i sod 
4ft wherein the improvement comprises that the amount of bark remaining 
on the logs in the log flow discharged from the debarking drum and the 
amount of damaged logs in the said log flow are measured, and that at 

15 the same time as the amount of bark remaining on the logs is maintained 
at a dosirod l ovol said target value , the amount of damaged logs is kept 
as low as poss i b le, in such a way that the filling degree of logs fed to the 
debarking drum is low e r e d wh e n e v e r reduced in response to a measured 
increase in the amount of damaged logs is observed to increase , 

20 

2. (Currently Amended) A method as claimed in claim 1, 
charact e r i sed i n that wherein the amount of damaged logs is measured 
as an amount of logs shorter than the expected va l u e length of said fed 
logs , in oth e r words as th e amount of cut logs , 

25 

3. (Currently Amended) A method as claimed in claim 1, 
characteftee d in that wherein the amount of damaged logs is measured 
as an amount of logs narrower than the expected value of said fed Ioost 
i n oth e r words as th e amount of l ogs that havo splintered , 

30 

4. (Currently Amended) A method as claimed in claim 1, 
charactor i sod i n that wherein the amount of damaged logs is measured 
as an amount of logs deviating from the expected cylindrical geometry of 
said fed logs. 



5. (Currently Amended) A method as claimed in claim 4, 
charactGr i sed in that wherein the amount of damaged logs is measured 
by moans of a comparison of comparing the image formed of each log 

5 and the cylindrical expectancy geometry. 

6. (Currently Amended) A method as claimed in claim 1, 
charact e r i sodl in that wherein the measurement is carried out as direct 
measurement at one point of in the log flow discharged from the 

10 debarking drum. 

7. A method as claimed in claim 1 , charact e r i s e d i n that wh e n 
wherein the amount of damaged logs aro obsorvod is increases , the 
degree of filling is low e r e d reduced at the same time as th e d e bark i ng 

15 pow e r r e qu i red i s compensated by i ncr e as i ng the speed of rotation of the 
drum is increased . 

8. (New) The method as claimed in claim 1, wherein the fed 
logs are approximately the same size and of the same wood species. 

20 

9. (New) The method as claimed in claim 7. wherein the fed 
logs are approximately the same size and of the same wood species. 

10. (New) A method for optimising the debarking of logs fed to a 
25 debarking device having a rotating drum and a fill capacity, comprising: 

feeding logs of approximately the same size and same species to the 
debarking device; controlling the feed rate of the logs to the debarking 
device; controlling the speed of rotation of the rotating drum; measuring 
the degree of debarking on the discharged logs including logs damaged 
30 during debarking; measuring changes in the extent of logs damaged 
during debarking; and in response to the measurements of the degree of 
debarking and the extent of logs damaged during debarking, decreasing 
(increasing) the feed rate as the measured changes in the extent of 
damaged logs increases (decreases). 



11. (New) The method as claimed in claim 10, wherein the 
speed of rotation of the drum is controlled to increase at the same time 
the feed rate is controlled to decrease. 

5 

12. (New) The method as claimed in claim 10, wherein the 
measurement of changes in the extent of logs damaged during debarking 
is performed at a discharge chute downstream of the debarking drum 
and the feed rate of the logs is controlled to adjust the fill level of logs in 

10 the debarking device commensurate with the measured change in the 
extent of damaged logs. 

13. (New) The method as claimed in claim 12, wherein the 
speed of rotation of the drum is controlled to increase as the feed rate is 

15 controlled to decrease, whereby control of the feed rate and the speed of 
rotation maintains the degree of debarking at a target value. 



(§7^ Abstract of the Disclosure 



A method for optimizing the debarking result of logs debarked in a 
5 debarking drum, especially logs of mutually approximately the same size 
and of the same wood species, in such a way that wood losses remain 
as small as possible at the same time as the control values of the 
debarking drum are selected to be such that the debarking degree of the 
logs debarked in the debarking drum is of the desired order. The amount 

10 of bark remaining on the logs in the log flow discharged from the 
debarking drum and the amount of damaged logs in the said log flow are 
measured. At the same time as the amount of bark remaining on the 
logs is maintained at a desired level, the amount of damaged logs is kept 
as low as possible in such a way that the filling degree of the debarking 

15 drum is lowered whenever the amount of damaged logs is observed to 
increase. 
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